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AMENDMENTS TO THE CLAIMS 



Claims 

This listing of claims will replace all prior 
versions, and listings, of claims in the application: 




Tl COlly iira-H A r xitary d rill bit for penetrating 

earth' strata, the drill bit comprising: a^T elongate bit body 
having an axial forward end; and a monol/fthic hard insert 
being affixed to the bit body at the axial forward end 
thereof, and the hard insert presenting at least three 
discrete leading cutting edges for cutting the earth strata 
wherein each said at least thre^ cutting edges is stepped. 

2. (Original) Th£ rotary drill bit of claim 1 
wherein said at least three/ stepped cutting edges has an upper 
step and a lower step, 

3. (Original") The rotary drill bit of claim 2 
wherein each leading ontting edge of the upper step and each 
leading cutting edge /of the lower step are parallel. 

4. (Original) The rotary drill bit of claim 2 
wherein both said /leading cutting edge of the lower step and 
said leading cutting edge of the upper step are oriented at an 
angle of about 20 degrees with respect to the horizontal. 

5. /(Previously Amended) The rotary drill bit of 
claim 2 wherein a cutting edge transition portion is 
positioned bfetween the lower step cutting edge and the upper 
step cutting edge the transition portion rises a vertical 
height of generally between 1/16-1/8 inches. 

6. (Original) The rotary drill bit of claim 1 
wherein the rotary drill bit has a central longitudinal axis 
passing/through the hard insert, the bit body having a 
peripheral surface, and each one of the leading cutting edges 
for mjf f i na thf^nrr h ^tr^nn l^gin^r at a p^int r^di^" 
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outward of the central axis of the hard insert and extends in 
a direction away from the central axis. > 

7. (Original) The rotary drill bit of claim 3r 
wherein said at least three leading cutting edges for clotting 
the earth strata being formed by a corresponding leading 
surface of the hard insert intersecting a corres^nding top 
surface of the hard insert. / 

8. (Previously Amended) The rotary drill bit of 
claim 6 wherein each of the stepped cutting edges has a 
radially inward upper step and a radialLy outward lower step. 

9. (Original) The rotary/drill bit of claim 8 
wherein each of said upper steps ha/e a length of generally 
between 1/8-1/4 inches. / 

10. (Original) The/rotary drill bit of claim 1 
wherein each one of said leading cutting edges has a leading 
surface being disposed at A rake angle of between about zero 
degrees and about negative fifteen degrees. 

11. (Original) The rotary drill bit of claim 2 
wherein each one of jsaid cutting edges has a lower leading 
surface adjacent th4 lower step cutting edge being disposed at 
a rake angle of between about zero degrees and about negative 
fifteen .degrees./ 

12. /(Original) The rotary drill bit of claim 11 
wherein each /ne of said upper steps has an upper leading 
surface adjacent the upper step cutting edge the upper step 
cutting edc/e being disposed at a rake angle of between about 
negative live degrees and about negative fifteen degrees. 

/ 13. (Original) The rotary drill bit of claim 2 
wherein/ the upper step cutting edge has a top surface relief 
angle >of about 30 degrees and the lower step has a top surface 
relief angle of about 21 degrees. 
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r3~! f& riqi -siaJJ The rotary drill bit of claim 2 
whereifi the lower step has a gen^lly planar lower rake 
surface and the upper step has ^/second generally planar upper 
rake surface. 

15. (Original) T*ie rotary drill bit of claim 14 
wherein the lower rake surface is oriented at an angle with 
the vertical dif f erent/from an angle which said upper rake 
surface makes with tine vertical. 

16. (Original) The rotary drill bit of claim 15 
wherein the lowenc rake surface angle is between zero and 
negative ten cjegrees and the upper rake surface angle is zero 
and fifteen gTegrees. 

(Original) The rotary drill bit of claim 16 
wherein sa^id lower rake angle is zero degrees and the upper 
rake ang/ e is negative five degrees, 

18. (Cancelled) 



V\R~~V*1 ■ ry "* ( ^i^^-Lousl^ Aiy ended) A rotary drill bit for 

^net rating earth strata, tb^e drill bit comprising: an 
elongate bit body having ari axial forward end; and a 
monolithic hard insert b^ing affixed to the bit body at the 
axial forward end thereof, and the hard insert having at least 
three discrete leading cutting edges for cutting the earth 
strata wherein each /said at least three leading cutting edges 
are nonlinear. 

20. (Original) The rotary drill bit of claim 19 
wherein the harcf insert has a generally planar lower rake 
surface and a /econd generally planar upper rake surface. 

21/ (Original) The rotary drill bit of claim 19 
wherein the/rotary drill bit has a central longitudinal axis 
passing th/ough the hard insert, the bit body having a 
peripheral surface, and each one of the leading cutting edges 
for cuttang the earth strata begins at a point radially 
outwarcy of the central axis of the hard insert and extends in 
a direction away from the central axis. 
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22. (cancel: 

*23r. ( Pre v Jou sly Amended) A monolithic hard member 

:achment to a c^rill bit body so as to form a rotary 
drill bit for penetrating the earth strata and the rotary 
drill bit having A central longitudinal axis, the monolithic 
hard member comprising: at least three discrete leading 
cutting edges/for cutting the earth strata, projecting from 
the forward /surface of the hard member wherein each said at 
least thre4 cutting edges, is stepped whereby the step 
xmproves /the di sintegration of the earth strata. 

24. (cancelled) 

2in (^ire^iously Amended) The hard member of claim 




23 whefcein the hard insert f urtli^r^ijasj^uding a side clearance 
cutting edge for cutting the earth strata Corresponding to 
each one of the leading cutting edges fo^ cutting the earth 
strata . 

26. (Previously Amended^ The rotary drill bit of 
claim 23 wherein said at least t?nree stepped cutting edges has 
an upper step and a lower st* 

27. (Original)/ The rotary drill bit of claim 26 
wherein each leading cutting edge of the upper step and each 
leading cutting edge oft the lower step are parallel. 

28. (Original) The rotary drill bit of claim 23 
wherein the rotary drill bit having a central longitudinal 
axis passing through the hard insert, the bit body having a 
peripheral suiTrace, and each one of the leading cutting edges 
for cutting /the earth strata begins at a point radially 
outward of Vthe central axis of the hard insert and extends in 
a direct iyon away from the central axis. 

29. (Original) The rotary drill bit of claim 26 
wherei/h each one of saj^i^ttppei sL0pL> hair-an upper leading 
surfafee-^d]acent the upper step cutting edge the upper step 




K-1816 
PATENT 



r-Tii-M -F>f=ig^_ ^einq disposed a t a rake angle of between about 
zero degrees and about f if teen decrees . 

30. (Original) The /rotary drill bit of claim 29 
wherein the lower step has a generally planar lower rake 
surface and the upper step h^is a second generally planar upper 
rake surface. 

31. (Original) /The rotary drill bit of claim 30 
wherein the lower rake sj/rface is oriented at an angle with 
the vertical different /rom an angle which said upper rake 
surface makes with the/vertical. 

32. (Previously Amended) A monolithic hard member 
for attachment to a/drill bit body so as to form a rotary 
drill bit for penetrating the earth strata said hard member 
comprising: at Lfeast three discrete leading cutting edges for 
cutting the eart^n strata wherein each said at least three 
leading cutting edges are nonlinear. 

33. / (Original) The hard member according to claim 

32 wherein the leading cutting edge has an upper step and a 
lower step. 

S4. (Original) The hard member according to claim 

33 whereiA the lower step has a generally planar lower rake 
surface and the upper step has a second generally planar upper 
rake su/face. 

35. (Original) The hard member of claim, 32 wherein 
the roitary drill bit has a central longitudinal axis passing 
through the hard insert, the bit body having a peripheral 
surfafce, and each one of the leading cutting edges for cutting 
the parth strata begins at a point radially outward of the 
cent/ral axis of the hard insert and extends in a direction 
from the central axis . 

(Cancelled) 
Previously Added) 
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Tolithic hjQ^d m 



A mining roof bit having a 
member comprising: at least three discrete 
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leading cutting edges fo/ cutting the earth strata wherein 
each said at least thr^e leading cutting edges are nonlinear. 

38. (Previously Added) The mining roof bit of 
claim 37 wherein/each of the leading cutting edges has a 
radially inward upper step and a radially outward lower step. 

3/9. (Previously Added) The mining roof bit of 
claim 37 >wherein each of the leading cutting edges essentiall 
consistar of a radially inward upper step and a radially 
outward lower step with a transition portion between said 
upper/step and said lower step. 



